Mechanism for FGF-1 to regulate biogenesis of apoE-HDL in astrocytes.
Fibroblast growth factor-1 (FGF-1) is secreted by astrocytes and stimulates apolipoprotein E (apoE)-HDL biogenesis by an autocrine mechanism to help in recovery from brain injury. In apoE-deficient mouse astrocytes, FGF-1 stimulated cholesterol biosynthesis without enhancing its release, indicating a signaling pathway independent of apoE biosynthesis upregulation. SU5402, an inhibitor of FGF receptor, inhibited FGF-1-induced phosphorylation of MEK, ERK, and Akt, as well as all the apoE-HDL biogenesis-related events in rat astrocytes. LY294002, an inhibitor of phosphatidylinositide 3-OH kinase (PI3K) and of Akt phosphorylation, inhibited apoE-HDL secretion but not cholesterol biosynthesis, whereas U0126, an inhibitor of MEK and of ERK phosphorylation, inhibited cholesterol biosynthesis but not apoE-HDL secretion. Increase of apoE-mRNA by FGF-1 was not influenced by either inhibitor. When rat apoE/pcDNA3.his was transfected to transformed rat astrocyte GA-1 cells that otherwise do not synthesize apoE (GA-1/25), FGF-1 did not influence apoE-mRNA, but did increase the apoE secretion and Akt phosphorylation that were suppressed by LY294002. Lipid biosynthesis was increased by FGF-1 in GA-1/25 cells and suppressed by U0126. FGF-1 upregulates apoE-HDL biogenesis by three independent signaling pathways. The PI3K/Akt pathway upregulates secretion of apoE/apoE-HDL, the MEK/ERK pathway stimulates cholesterol biosynthesis, and an unknown pathway enhances apoE transcription.